Background: Critically-ill trauma patients have a high mortality. Objective: To study the factors affecting the mortality of ICU trauma patients treated at Al-Ain Hospital, United Arab Emirates (UAE). Methods: All trauma patients who were admitted to the ICU were prospectively collected over three years (2003)(2004)(2005)(2006). Univariate and multivariate analysis were used to compare patients who died and who did not. Gender, age, nationality, mechanism of injury, systolic blood pressure and GCS on arrival, the need for ventilation, presence of head or chest injuries, AIS for the chest and head injuries and the ISS were studied. Results: There were 202 patients (181 males). The most common mechanism of injury was road traffic collisions (72.3 %). The overall mortality was 13.9%. A direct logistic regression model has shown that factors that affected mortality were decreased GCS (p < 0.0001), mechanism of injury (p = 0.004) with burns having the highest mortality, increased age (p = 0.004), and increased ISS (p = 0.02). The best GCS that predicted mortality was 5.5 while the best ISS that predicted mortality was 13.5. Conclusion: Road traffic collision is the most common cause of serious trauma in UAE followed by falls. Decreased GCS was the most significant factor that predicted mortality in the ICU trauma patients.
Introduction
About 5.8 million people die each year as a result of injuries. This accounts for 10% of the world's deaths. 1 Trauma is a major health problem in the United Arab Emirates (UAE) and it is the second leading cause of death. 2 Critically-ill patients are usually treated in the Intensive Care Units (ICU) where the hospital highest mortality rates occur. 3 Early identification and management of patients having the highest risk of death may contribute to better understanding of these injuries and their outcome. Our aim was to study the factors affecting mortality of trauma patients treated in a general ICU at Al-Ain Hospital, UAE.
Methods
All trauma patients who were admitted to the ICU of Al-Ain Hospital were studied. Data for patients were retrieved from Al-Ain Hospital Trauma Registry which were prospectively collected over three years (2003) (2004) (2005) (2006) .
Al-Ain Hospital is a 400-bed teaching hospital and one of the two major hospitals in AlAin city, the largest city in the eastern district of Abu Dhabi, with 463 000 inhabitants. 4 During the study period, the ICU of Al-Ain Hospital was an open 8 bed ICU. The admitting consultant, who was a surgeon or a physician, was in charge of the criticallyill patient who was managed in collaboration with the critical care physician. The nurse to patient ratio was 1:2. There were no regular daily ICU clinical rounds. During on call, the consultant was available on demand. There were no ICU protocols or management guidelines. The hospital had no separate Neuro-ICU. The average number of total ICU admissions was about 350 patients per year and about 20% of them were trauma patients. Al-Ain Hospital treated almost 80% of all hospitalized trauma patients in our city during the study period.
The Local Ethics Committee of Al-Ain Health District Area has approved data collection for all trauma patients who were admitted to AlAin Hospital or who have died in the Emergency Department (Ethical approval NO: RECA/02/44).
Demography of patients including gender, age and nationality, mechanism of injury, heart rate, systolic blood pressure and Glasgow Coma Scale (GCS) on arrival, the need for mechanical ventilation, Injury Severity Score (ISS), presence of head or chest injuries, Abbreviate Injury Score (AIS) for the chest and head, hospital stay, and mortality were analyzed.
Statistical analysis
We used Fisher's exact test to compare categorical data of two independent groups and Mann-Whitney U-test to compare continuous or ordinal data of two independent groups. Univariate analysis was used to compare patients who survived and those who died. Significant factors were then entered into a direct logistic regression model. A p value of < 0.05 was considered significant. Data were analyzed with PASW Statistics 18, SPSS Inc, USA. Percentages of population by nationality and gender were retrieved from the United Arab Emirates Census. 5 
Results
There were 202 trauma patients treated at the ICU, 181(90%) were males. Median (range) age was 30 (1-80) years. 46 patients (23.2%) were UAE nationals. The most common mechanism of injury was road traffic collisions (RTC) (72.3 %) followed by falls (15.9 %) and burns (5.4%) (table 1). (100) 147 (72.8%) patients arrived at hospital by ambulance and 49 (24.3%) by private vehicles. The median (range) ISS was 17 (1-41). The median (range) GCS was 13 (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . The mean (SD) ICU length of stay was 5.7 (6.7) days while the mean (SD) hospital stay was 17.7 (22) days. 28 patients died in the ICU (overall mortality of 13.9 %). Univariate analysis has shown significant difference between patients who survived and those who died with regard to increased age (p = 0.016), decreased GCS (p = 0.001), increased ISS (p < 0.0001), mechanism of trauma (p = 0.004) with burns having the highest mortality, and the need for mechanical ventilation (p = 0.001) (table 2) . When the significant factors were entered into a direct logistic regression model, this model has shown that independent factors that affected mortality were decreased GCS (p < 0.0001), mechanism of injury (p = 0.004), increased age (p = 0.004), and increased ISS (p = 0.02) (table 3). Burns had the highest mortality in the ICU (p = 0.03) compared with other mechanisms. The Receiver Operating Characteristic (ROC) curve for the best GCS that predicted mortality was 5.5 (figure 1) while the best ISS that predicted mortality was 13.5 (figure 2). 
Date presented as median (range) or number (%) as appropriate, p value=Fisher's Exact test or Mann Whitney, U test as appropriate *Reference is (others) mechanism of injury
Discussion ICU trauma patients have usually severe injuries and high mortality. The majority of ICU trauma patients in our study were males and the gender did not affect the mortality. This is similar to other studies. 6, 7 The percentage of UAE nationals of the ICU trauma patients is similar to their percentage in our community. 4 Trauma patients are usually young. 8 The median age of the patients in our study is less than that reported in other studies. 9 This may be due to the fact that more than 90 % of the population in UAE is less than 50 years of age. 5 About 5 % of all trauma patients who are admitted to our hospital are older than 60 years. 10 Our study has shown that increased age was an independent risk factor for increased mortality. This can be attributed to reduced physiological reserve by increased age as have been shown by others. 11, 12 RTC is a major health problem worldwide. RTC mortality in the UAE has been estimated to be 37 per 100 000 population per year, one of the highest in the world. 13 Similar to other studies, we have shown that RTC was the most common mechanism of injury in trauma patients admitted to the ICU. 6, 11 Falls were the second most common cause of ICU admission. We have shown that occupational injuries cause about 30% of hospitalization of trauma patients in our hospital. Majority of these injuries are caused by fall from height.
14 Preventive measures that increase work place safety is important to avoid such injuries. Furthermore, our study has shown that the mortality rate among burn patients was significantly higher than other mechanisms of injury. This is due to the fact that only serious burns with higher percentage of burned total body surface area are admitted to our ICU. 15 Burns are associated with a higher risk of sepsis which is the main cause of morbidity and mortality in the ICU. 16 ISS was significantly higher in those who died. The high ISS in our study indicates severe injury of admitted patients. Similar to other studies, ISS was an independent risk factor for mortality. 17 The best ISS that predicts mortality in our study was 13.5. Some studies have shown that ISS was not an independent risk factor for mortality. 6, 11, 18 It is possible that including only very severely injured patients in these studies (median ISS e" 24) reduced the ability of the logistic regression model to detect these factors.
Mechanical ventilation is one of the main reasons to admit patients to the ICU. Although, there was a significant increase in the need for mechanical ventilation for non-survivors in the univariate analysis, it was not an independent factor in predicting mortality in the multivariate analysis model. This is possibly because it was correlated to reduced GCS and high ISS. Other studies have shown that the duration of mechanical ventilation is a risk factor for mortality in trauma patients. 19 The overall ICU mortality in our study is similar to other studies. 11, 20 Injury to the central nervous system is the leading cause of mortality in trauma patients. 16 More than 60% of our trauma patients who died had head injury. This can be explained by the low compliance of seatbelts in our community which is as low as 11% leading to more head injury.
14 Seatbelts will restrain the body of the vehicle's occupant to the seat and prevent the head from hitting the windscreen in deceleration injuries. Patients who survived in our study have a significantly higher GCS compared to non-survivors. Similar to other studies, GCS was an independent risk factor that predicts mortality in the ICU trauma patients. 6, 11 The best GCS that could predict mortality in our study was 5.5.
Limitations of the study
Our study period was about 7 years ago which raises the question whether its findings reflect what happens at the present time. There have been major changes in our ICU in the last 3 years. The ICU became a general closed ICU having 14 beds. The ICU physician became in charge of the management of all admitted critically-ill patients. Regular daily ICU clinical meeting, rounds, and handover were established. 24 hour consultant coverage has been achieved and ICU protocols and management guidelines were developed. The nurse to patient ratio increased to 1:1.5. Despite these developments, the ICU mortality of trauma patients in the last three years did not differ from the present study (19/170 (11.2%) compared with 28/202 (13.9%), p = 0.44, Chi Square test). The observed severity of head injury in our setting is still high because of a very low compliance of seatbelt usage. 21 Critical care will not be able to improve the outcome of primary severe head injury. Furthermore, there is a national demand for intensive care beds in Al-Ain City. Sometimes trauma patients are treated in the Emergency Department or Post-anaesthesia Care Unit in the operating theatre until a bed becomes available in the ICU. Occasionally elective major surgery is cancelled due to shortage of ICU beds.
We retrieved data from the Trauma Registry. This did not include APACHE or MODS scores which would have been helpful to understand how sick our patients were. The ISS is an anatomical severity score which does not adjust for ICU illnesses like ventilation acquired pneumonia, or adult respiratory distress syndrome.
Conclusions
Road traffic collision is the most common cause of serious trauma in UAE followed by falls. The majority of trauma patients who were admitted to the ICU had head injury. GCS was the most significant factor that predicted mortality in the ICU trauma patients in our setting.
